When any actuation cable force of the cable-driven parallel mechanism(CDPM) becomes negative during its operation, the cable goes slack losing its role of force transmission. Thus, every cable tensile force of the CDPM should always be kept positive in order for the CDPM to be properly operational. Indeed, the optimization problem for the cable force distribution of the CDPM should be defined by an appropriate objective function subject to inequality conditions to secure that every cable force is kept within the range, between the minimum and maximum tensile cable forces [1] [2] [3] [4] [5] . Recently, the pseudoinverse solution equation for the redundantly actuated PM with one redundant actuation is interpreted as line equations. Then through the search for the intersection points between lines, the computational efficiency in finding the optimal - norm solution could be improved significantly [6] .
of the CDPM with two redundant actuations suitable for actuator saturation avoidance. The method is effective to avoid actuator saturation and can be summarized as follows. Force equation of the n DOF CDPM with nr  cables can be expressed as follows: (2) Note that the general equation for cable force solutions can be obtained by taking the pseudo-inverse of (1) as follows: Indeed, as shown in [6] , the optimal solution for the cable actuation force can be found through the search for the intersection points or intersection lines between lines and/or planes. But differently from in [6] , additional planes,   f at the current searching reference point is minimal compared with ones at other intersection points is met. Note that if the condition is met, the current searching reference point is the optimal point.
The proposed method is applied to the 3T1R type 4-DOF CDPM having two redundant actuations [7] to compute optimal solutions at the selected configurations with the specified output force at the end-effector of the CDPM within feasible workspace of the CDPM. The optimal solutions are compared with the ones from both LMI and Interior point based optimal methods for verification. It can be confirmed, from these simulations, i) that the same optimal solutions are successfully searched from those three methods, ii) that the computational efficiency of the proposed method is significantly improved compared to the ones of the other two methods, and iii) that the proposed method can be applied to the CDPM in real time applications.
